Interleukin-6, CD45 and the src-kinases in myeloma cell proliferation.
Multiple myeloma (MM) is a proliferative disorder of monoclonal plasma cells which accumulate in human bone marrow, and myeloma cells proliferate in response to a cytokine, interleukin-6 (IL-6). We recently found that MPC-1- CD49e- immature myeloma cells expressing CD45 form a proliferating population in MM. IL-6 activates at least two intracellular pathways including signal transducer and activator of transcription 3 (STAT3) and extracellular signal-regulated kinase 1/2 (ERK1/2) following the activation of Janus kinases (JAKs) via its receptor complexes composed of the IL-6 receptor alpha chain and gp130. Although the roles of CD45 have been extensively studied for antigen receptors in B and T cells, its physiological consequences in other hematopoietic cells remain largely unknown. Myeloma cells expressing CD45 antigens which contain the activation of src family protein-tyrosine kinases (PTKs) independent of IL-6 stimulation proliferate in response to IL-6, whereas the proliferation of CD45- cells which lack a considerable activity of the src family PTKs is not promoted by IL-6. The STAT3 and ERK1/2 pathways are similarly activated by IL-6 in both cells either expressing or not expressing CD45. In this review, we argue a novel mechanism of proliferation of myeloma cells, in that the activation of both STAT3 and ERK1/2 is not sufficient for IL-6-induced proliferation which further requires IL-6-independent activation of the src family kinases associated with CD45 phosphatase. We propose that the cellular context, such as CD45 expression and src family kinase activation, is crucial for myeloma cells to proliferate in response to IL-6.